Single-crystal X-ray study T = 298 K Mean (C-C) = 0.003 Å Disorder in main residue R factor = 0.048 wR factor = 0.128 Data-to-parameter ratio = 34.0 For details of how these key indicators were automatically derived from the article, see
In the title compound, (R,S)-3-ethyl 5-methyl 2-(2-ammonioethoxymethyl)4-(2-chlorophenyl)-6-methyl-1,4-dihydropyridine-3,5-dicarboxylate methanesulfonate monohydrate, C 20 H 26 Cl-N 2 O 5 + ÁCH 3 O 3 S À ÁH 2 O, the cation, anion and water molecule are linked by extensive hydrogen bonding which results in the formation of ribbons in the c direction.
Comment
The title compound, (I), C 21 H 31 N 2 O 9 ClS, is a derivative of amlodipine, the latter being anti-anginal and antihypertensive. Amlodipine itself is a calcium channel blocker used for heart medication in the treatment of hypertension (Murdoch & Heel, 1991) . The asymmetric unit contains an amlodipine cation, a mesylate anion and a water molecule all linked by extensive hydrogen bonding (Fig. 1) . The geometric parameters of the amlodipine cation are similar to those found for phthaloyl amlodipine (Yathirajan et al., 2005) and other structurally characterized amlodipine derivatives (Goldmann et al., 1992; Mereiter & Rollinger, 2002) . View of the asymmetric unit of (I), showing the atom-numbering scheme with displacement ellipsoids drawn at the 20% probability level. Hydrogen bonds are drawn as dashed lines. Only the major component of the disordered ethyl group is shown.
There is an extensive hydrogen-bonding network involving the amine H atoms, the mesylate anion and the water H atoms (Table 2) , which form ribbons in the c direction.
Experimental
The title compound was obtained as a gift sample from CIPLA, Mumbai, India. The compound was used without further purification. Recrystallization from dichloromethane yielded X-ray diffraction quality crystals (m.p. 405 K). Table 2 Hydrogen-bond geometry (Å , ). 
Crystal data
The crystal was twinned (non-merohedral) and the two domains were determined with the program CELL-NOW (Sheldrick, 2003) . A data file was generated with separate scale factors for the two components. During final refinement this refined to 0.2947 (6). The ethyl group attached to O32 is disordered over two conformations [occupancy factor of 0.641 (3) for the major component]. All H atoms were initially located in a difference Fourier map. The methyl H atoms were then constrained to an ideal geometry with C-H distances of 0.96 Å and U iso (H) = 1.5U eq (C), but each group was allowed to rotate freely about its C-C bond. All other H atoms bound to C were placed in geometrically idealized positions and constrained to ride on their parent atoms with C-H distances in the range 0.93-0.98 Å and U iso (H) = 1.2U eq (C). The H attached to N1 was idealized with an N-H distance of 0.86 Å and U iso (H) = 1.2U eq (N). The H atoms attached to N2 were constrained to an ideal geometry with N-H distances of 0.89 Å and U iso (H) = 1.5U eq (N), but each group was allowed to rotate freely about its C-N bond. The H atoms of the water molecule were located in a difference Fourier map and their positional parameters were refined freely, with U iso (H) = 1.5U eq (O).
Data collection: APEX2 (Bruker, 2006); cell refinement: CELL-NOW (Sheldrick, 2003) ; data reduction: APEX2; program(s) used to solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics: SHELXTL (Bruker, 2003) ; software used to prepare material for publication: SHELXTL.
One of the authors (RSN) thanks the CIPLA Company, Mumbai, for a gift sample of amlodipine mesylate monohydrate.
Figure 2
The molecular packing of (I), viewed down the b axis, with hydrogen bonds drawn as dashed lines. Only the major disorder component is shown. Bruker (2006 Symmetry codes: (i) −x+1/2, y+1/2, −z−1/2; (ii) x, −y, z+1/2; (iii) −x+1/2, −y−1/2, −z.
